several regions of the brain ( Kim & Diamond, 2002 ; Roozendaal, McReynolds, & McGaugh, 2004 ) and cognitive dysfunction ( Bremner, 1999 ; Levy, Dachir, Arbel, & Kadar, 1994 ; Lupien et al., 1994 ; Newcomer, Craft, Hershey, Askins, & Bardgett, 1994 ) . In fact, both depressed mood ( Chepenik, Cornew, & Farah, 2007 ; Roose, Devanand, & Hamilton, 2007 ) and clinical depression ( Lee, Potter, Wagner, Welsh-Bohmer, & Steffens, 2007 ; Naismith, Longley, Scott, & Hickie, 2007 ; Steffens et al., 2006 ) are associated with cognitive decline. Depression and cognitive processes may be related ( Baune, Suslow, Arolt, & Berger, 2007 ) because they are each associated with elevations in stress hormones ( Erickson, Drevets & Schulkin, 2003 ; B. K. , the strongest physiological correlates of caregiver status .
Given this research, it is not surprising that the cognitive status of caregivers is receiving greater attention. To our knowledge, the fi rst study to examine such relationships in caregivers versus noncaregivers showed that spouse caregivers of persons with AD ( n = 44) had lower scores on a measure of processing speed and attention, the digit symbol test (DST; Wechsler, 1997 ) , than did demographically similar spouse noncaregivers ( n = 77; Caswell et al., 2003 ) . A second study by Lee, Kawachi, and Grodstein (2004) telephone administered cognitive tests to 13,740 Nurses ' Health Study participants aged 70 -79 years. They extended the DST fi nding to other cognitive measures by observing significant defi cits in immediate -delayed recall, verbal fl uency, and digit span backward in spouse caregivers compared with spouse noncaregivers . A third study by de Vugt and colleagues (2006) replicated Caswell and colleagues and found that spouse caregivers had lower DST scores as well as delayed recall scores and greater Stroop interference scores than noncaregivers. Since these studies, two longitudinal analyses have been reported. Vitaliano and colleagues (2005) found that caregivers experienced a small but signifi cant drop in vocabulary relative to demographically similar noncaregivers despite beginning with similar scores. Finally, Mackenzie, Smith, Hasher, Leach, and Behl (2007) showed that caregivers of palliative family members exhibited signifi cant impairments in attention (monitoring performance and regulating attentional resources) compared with healthy normative samples.
Although these studies suggest relationships between caregiver status and adverse cognitive function, they remain few. Because the DST has been shown to be particularly sensitive to caregiver status cross-sectionally ( de Vugt et al., 2006 ) , in this study we attempted to extend previous research by examining this measure longitudinally. The DST is a good screening tool because it measures functions that are hallmarks of future cognitive impairment such as processing speed, attention, cognitive -motor translation, and visual scanning ( Lezak, 1995 ) . Although nonspecifi c, the DST is highly sensitive to neurocognitive processes ( Park et al., 2002 ) and stress and age in noncaregiver samples ( Salthouse, 1996 ) , and it has high testretest reliability ( Dikmen, Heaton, Grant, & Temkin, 1999 ) .
From the previous relationships, we hypothesized that the spouse caregivers will show DST decline, but this will not be observed in demographically and physically similar noncaregiver spouses (Research Hypothesis 1 [H1]). If Research Hypothesis 1 is supported, our longitudinal design will also allow us to assess the temporal mediation of DST decline in caregivers versus noncaregivers. Depression is one such mediator, as it is associated with DST decline in older adults ( Kizilbash, Vanderploeg, & Curtiss, 2002 ) . We hypothesized that if a relationship is observed between caregiver status and DST decline, it will be mediated by depression (H2) because caregivers will have higher depression levels than noncaregivers and higher depression scores will be associated with poorer DST scores. These relationships are represented in Figure 1 by Pathway B (caregiver status predicting depression), Pathway C (depression predicting DST), and Pathway A (caregiver status predicting DST decline). This model is an abbreviated form of a more comprehensive model of chronic stress and health that includes pathways from caregiver stressors, vulnerabilities, resources, distress, health habits, and physiological dysregulation to health outcomes. This model has been shown to predict caregiver health ( Vitaliano et al., 2002 ) . Because demographic and health-related variables have been shown to be related to cognitive decline, caregiver status, or depressed mood, or all, we assessed these factors and controlled them if necessary. These included age ( Park, 1996 ) , education ( Alley, Suthers, & Crimmins, 2007 ) , morbidities in particular stroke ( Vermeer et al., 2003 ) , obesity ( Taylor & MacQueen, 2007 ) , health habits (e.g., alcohol; Solfrizzi et al., 2007 ) , and medications ( Elias, Wolf, D'Agostino, Cobb, & White, 1993 ) .
The results of these research hypotheses are potentially important for three reasons. First, cognitive problems among caregivers have implications for society given that caregivers provide more than 80% of long-term care services with a cost of $196 billion. This fi gure greatly exceeds national spending for home health or nursing home care ( Arno, Levine, & Memmott, 1999 ) . Total direct costs of care for persons with AD living at home are 20.8% lower than for comparable persons living in an institutional setting ( Zhu et al., 2006 ) . Second, the processes assessed by the DST are critical to everyday living and problem solving ( Willis, Jay, Diehl, & Marsiske, 1992 ) . The caregiving role demands organizational and problem-solving skills to maintain the household and deliver care. If caregiver cognitive functions are compromised, this could infl uence their well-being and that of their care recipients. Third, these hypotheses provide further tests of caregiver models of adaptation using a novel and important indicator.
Methods

Design and Participants
Caregiver couples were recruited from the general community in western Washington State via printed or electronic media, physicians ' offi ces, the University of Washington Alzheimer ' s Disease registry, and the Alzheimer ' s Association. Criteria for care recipient inclusion were living with one ' s spouse, aged 55 years or older, and Diagnostic and Statistical Manual (DSM)-IV diagnosis of dementia of the Alzheimer ' s type or possible/probable primary degenerative dementia ( McKhann et al., 1984 ) . Caregivers had to function independently and be the primary caregiver for their spouse care recipient. Demographically similar noncaregivers were recruited from senior centers, retirement organizations, and the media. Noncaregivers and their spouses had to be aged 55 years or older, functioning independently, and not providing care for anyone on a regular basis. During recruitment, we asked all prospective caregivers and noncaregivers if they were physically mobile and able to perform activities of independent maintenance (e.g., grooming, house cleaning) and higher functioning (e.g., managing fi nances). These criteria were then verifi ed during the initial assessment ( Ware et al., 1995 ) .
The demographic similarities between noncaregivers and caregivers were accomplished by matching a noncaregiver to a caregiver within a 5-year age interval and by similar education (e.g., high school, some college), income (e.g., $10,000), and gender or ethnic groups. The University of Washington Institutional Review Board approved the study and informed consent was obtained.
We assessed caregivers and noncaregivers at study entry (Time 1 = T1), 1 year after T1 (T2), and 2 years after T1 (T3). All assessments were face-toface interviews that occurred in our university offi ces at T1 and T2. At T3, 87% of the interviews occurred in our offi ces and 13% occurred in the participants ' homes. At T1, we sampled 130 spouse caregivers and their spouses (AD care recipients) and 125 noncaregiver spouses (and their AD-free spouses). In 2 years, 3 caregivers and 1 noncaregiver died, 4 caregivers and 4 noncaregivers moved, 1 caregiver and 1 noncaregiver reported being too ill, and 2 noncaregivers refused to continue. This left 122 caregivers and 117 noncaregivers. Our high 2-year retention rate may have resulted from strategies we learned after having performed three previous longitudinal studies of caregivers and noncaregivers. These included regular contact with caregivers or noncaregivers by calling them twice and sending one greeting card during each time interval, and by obtaining next of kin or friend contacts in case communications were lost between the couples in the study and our research staff.
Between study entry and Time 2, all AD care recipients were still living at home, but by T3, we observed that 17% of the spouses of caregivers and 7% of the spouses of noncaregivers entered nursing homes ( p < .05). The location of the AD care recipient (home vs. nursing home) and the location of the T3 interview were therefore examined in subsequent analyses. ( Hamilton, 1960 [24 items] ) was used to assess depressive symptoms (e.g., mood, guilt) present for at least 2 days, from 0 ( absent ) to 4 ( severe ). It includes atypical symptoms such as hypersomnia, increased appetite and weight gain, diurnal variation of mood, paranoid thoughts, obsessive-compulsive symptoms, and depersonalization. The mean alpha for Times 1 -3 was .85 and the mean intra class correlation (ICR) was .54 ( p < .01).
Measures
Psychosocial or Health Habit Measures. -The Hamilton Depression Rating Scale
Clinical depression was assessed by the Structured Clinical Interview for the DSM-IV ( Williams et al., 1992 ) . The same trained interviewer (Lisa W. Caswell) performed all face-to-face ratings.
Sleep quality was assessed using 13 items ( Vitaliano et al., 1999 ) each with options almost never = 0, sometimes = 1, often = 2, and almost always = 3. The mean alpha was .81 and ICR was .77 ( p < .01).
Alcohol use was assessed using a screen for lifetime drinking (CAGE, Ewing, 1984) . Greater than two positive answers suggested covert drinking ( Ewing, 1984 ) . The mean ICR was .94 ( p < .001). We also recorded bottles or cans of beer and shots of liquor consumed per week.
Physical illnesses or medications were assessed using medical records or self-reports. Medical records were obtained 5 years after T1 and coded for at least 5 previous years, a period that overlapped with each participant ' s T1 assessment. The coder was blind to caregiver status. To examine the quality of the medical records, we obtained date or nature of diagnosis, treatment, prognosis, and medications ( Hanken, 1989 ) . In 60% of records, blood pressure was recorded for 4 or more years, and in 35% for 1 year. In 88% of records, treatment and codes of the International Classifi cation of Diseases , 10th revision; diagnostic tests; or dates; or all; were listed. Eighteen percent of the medical records did not list an illness, but the self-reports did; and 22% of medical records did not list a medication, but the self-reports did. If a medication was listed, but not a diagnostic code, we recorded the illness usually treated by the medication; if neither a medication nor an illness was listed in the records, but it was self-reported, we included it only if it was self-reported again at T2 or T3, or both. Self-reports were used for the participants (6%) who did not have medical records.
Obesity was defi ned as greater than or equal to the 90th percentile of body mass index (weight in kg/height in m 2 ) on the age and gender norms of the Northwest Lipids Laboratory ( mean ICR = .96, p < .001).
Cognitive Measure. -The DST ( Wechsler, 1997 ) was used to assess processing speed, complex attention psychomotor speed, cognitivemotor translation, and concentration. A paired array of digits and abstract symbols is shown and participants must write in the correct digit from the fi rst array next to a corresponding array of symbols. A raw score is the number of correct pairs from 0 to 93. Test -retest reliability has been shown to be .89 ( Dikmen et al., 1999 ) , and in the current study, the mean ICR was .89, p < .01.
Care recipient mental status . To verify that spouses of caregivers were cognitively impaired and spouses of noncaregivers were not, their spouses ' mental status (orientation, memory, etc.) was assessed using the Mini-Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975 ) .
Hours per day of care reported by caregivers and noncaregivers were also assessed to verify that spouses of caregivers were providing care and spouses of noncaregivers were not.
Statistical Analysis
Digit symbol test decline was modeled using hierarchical linear modeling (HLM; Raudenbush & Bryk, 2002 ) . It allows one to model change in each individual ' s DST scores (referred to as Level 1 equations, within-subjects model) and then to explain variations in these changes using mediators and covariates (Level 2 equations, between-subjects model). Because Level 1 equations model intra-individual changes, DST scores are predicted against time (T1 = 0; T2 = 1; T3 = 2). The slopes ( b 1 ) represent the rates of DST change per year. The intercepts ( b 0 ) represent each participant ' s T1 DST score.
At Level 2, the intercept ( b 0 ) and slope ( b 1 ) become dependent variables predicted by interindividual variables (e.g., caregiver status, depressed mood). Potential confounders are included (e.g., gender, age, education, health) as covariates. The theoretical model is as follows:
Level 1:
where Y ij is a participant ' s ( j = 1, … , n ) DST score at time i ( i = 0, 1, 2), b 0 j is the intercept and b 1 j is the slope for participant j . R ij is the error term. 
where g 00 is the mean intercept across all caregivers and noncaregivers; g 10 is the mean slope across all caregivers and noncaregivers; X 01 j and X 02 j are values of Level 2 predictors for b 0 j for participant j ; X 11 j and X 12 j are values of Level 2 predictors for b 1 j for participant j ; g 01 is the regression coeffi cient of X 01 predicting b 0 . Similarly, g 02 is the regression coeffi cient of X 02 predicting b 0 ; g 11 and g 12 are regression coeffi cients of X 11 and X 12 predicting b 1 , respectively. Finally, U 0 j and U 1 j represent error terms in the theoretical model. Given our hypotheses, we used X 1 to denote caregiver status and X 2 to denote depression for participant j .
We fi rst examined the g parameters that defi ne the mean growth curve for the combined samples ( g 00 = mean intercept and g 10 = mean slope). We then focused on the relationships of caregiver status and depression with DST entry scores ( b 0 ) and slopes ( b 1 ). We fi rst estimated fi xed effects to see if caregiver status ( g 01 ) and depression ( g 02 ) were related to DST at study entry (i.e., b 0 ). We then assessed whether these variables were associated with individual slopes ( b 1 ). If caregiver status was signifi cant and negative, we interpreted the coefficient as follows: With no other variables in the model, caregivers were decreasing K DST points faster per year than noncaregivers, where K is a positive integer.
Hierarchical linear modeling was also used to test the potential mediation effects of depression on the association of caregiver status with DST decline. The mediation effects were tested following a general approach ( Baron & Kenny, 1986 ) . To do this, we fi rst tested to see if caregiver status was related to DST decline. If it was, we then tested to see if T1 depression was also related to DST decline. If T1 depression was related to DST decline, we tested to see if the effect of caregiver status was insignifi cant when T1 depression was included in the model with caregiver status. The same procedure was also used to test for T2 depression as a mediator.
To control for variables at Level 2 that were either related to both caregiver status and DST decline (confounders) or only related to DST decline, we examined gender, age, education, stroke history, obesity, alcohol intake, location of the T3 interview, and nursing home placement by T3. We also tested to see if these variables acted as suppressor variables as they were theoretically relevant to caregiver status or DST decline, or both. The number of variables controlled in the HLM model was relatively small compared with the sample size. A log-likelihood deviance statistic was used to assess the goodness of fi t of models.
Results
Univariate Results
The groups did not differ in gender, race, age, education, income, years married, illnesses, medication use, and alcohol intake ( Table 1 ). Caregivers had higher Hamilton scores than noncaregivers at T1, t (235.6) = -3.49, p = .001; T2, t (236.9) = -4.62, p = .001; and T3, t (195.1) = − 5.44, p = .001. Caregivers reported more sleep problems at all times and had a higher rate of obesity than noncaregivers (only T1 is shown because the percentages remain the same across time). Caregivers also had lower DST scores than noncaregivers at T1, t (237) = 2.28, p = .02; T2, t (237) = 2.49, p = .01; and T3, t (237) = 2.94, p = .004. Finally, care recipients had lower MMSE scores than spouses of noncaregivers, and spouse caregivers spent more hours per day providing care for their spouses than did spouses of noncaregivers.
We observed that at study entry caregivers had been already caring for their spouses for a median of 44.1 months and that by this time they had a mean DST score that was 3.30 points lower than demographically similar noncaregivers, effect size = .29. Despite the initially lower DST mean of almost 0.3 SD , over the next 2 years caregivers still showed further DST decline relative to noncaregivers, who did not decline. After 2 years, the mean for caregivers was 45.0 versus 49.5 for noncaregivers, effect size = .38.
HL M Results
Results for HL M Analyses of DST. -We modeled change in DST for caregivers and noncaregivers. The mean initial DST score ( g 00 ) was 47.65 for the combined samples of caregivers and noncaregivers. This is presented in Model 0 of Table 2 . This value is based on the regression model and may not be equal to the baseline DST mean. The mean linear slope ( g 10 ) was − 0.19 (Model 0; Table 2 ). We then added caregiver status to predict b 0 (i.e., the initial mean difference between caregivers and noncaregivers) and it was signifi cant, g 01 = 3.65, df = 236, p = .01, suggesting that the mean T1 DST score for caregivers was 3.65 points lower than that for noncaregivers. When covariates were added, the mean T1 DST score for caregivers was still signifi cantly greater than that for noncaregivers, g 01 = 2.29, df = 231, p = .047. These covariates represented additional risk factors for low baseline DST scores, namely, older age, low education level, male gender, obesity, and having a stroke history. Table 2 presents the equations used in the Level 2 models. Given our hypotheses, Models 1, 2a, and 2b focus on differences in caregiver -noncaregiver slopes rather than differences in intercepts. The row labeled " intercept " ( g 00 ) is the intercept of the Level 2 equation predicting intercepts in Level 1 equations, which are the estimated initial DST scores at study entry. The row labeled " slope " ( g 10 ) is the intercept of the Level 2 equation that predicts slopes in Level 1 equations. It is the average 45.7 ± 11.6 49.5 ± 11.6*** DST T3 45.0 ± 11.5 49.5 ± 12.0*** Validity variables ( M ± SD ) MMSE T1 17.0 ± 6.6 28.3 ± 1.8*** MMSE T2
14.8 ± 8.1 28.2 ± 2.3*** MMSE T3
13.5 ± 8.4 28.5 ± 2.2*** Hours care per day T1 7.0 ± 8.2 1.0 ± 3.6*** Hours care T2 9.0 ± 8.6 1.2 ± 3.6*** Hours care T3 7.0 ± 8.1 1.3 ± 3.6*** Notes: CAGE = c ut down, a nnoyed, g uilty, e ye-opener; CHD = chronic heart disease; MMSE = Mini-Mental State Examination; DST = digit symbol test; Sqrt = square root.
a In 1,000 ' s. b In women.
* p < .05. ** p < .01. *** p < .001. rate of decline in DST ( g 10 ) in the combined sample after controlling for other predictors in the equation. The average rate of decline in DST was signifi cant when there were no other variables in the equation, but it was not signifi cant with covariates in the model. This was expected from H1, which specifi ed caregiver decline and not decline in noncaregivers. In contrast to the result for the combined samples, Table 2 also shows that hypothesized predictors (caregiver status, depressed mood) were signifi cant in predicting the variability of rate of decline across participants. In fact, individual slopes ( b 1 , rate of DST decline) were infl uenced by caregiver status (H1), g 11 = 0.68, df = 236, p = .03 and the mean DST slope ( g 10 ) was − 1.21, p = .02, suggesting that caregivers declined more than noncaregivers in DST (caregivers were coded 1, noncaregivers coded 2). On average, caregivers decreased by 0.53 DST points (i.e., − 1.21 + 0.68 = − 0.53) in each time interval (e.g., T1 to T2, T2 to T3) and − 1.06 points by the end of T3. Noncaregivers increased on DST by 0.15 (i.e., − 1.21 + 2 ´ 0.68 = 0.15) after 1 year and 0.30 points after 2 years. For empirical or theoretical reasons, we then predicted b 0 and b 1 after controlling for gender, age at T1, education, obesity, history of stroke (we did not include alcohol intake, the location of the T3 interview, and nursing home placement of one ' s spouse at T3 because these were nonsignifi cant). After adding the covariates, caregiver status was still a signifi cant predictor of DST decline ( b 1 ): g 11 = 0.64, df = 232, p = .048 (Model 1; Table 2 ). To compare the relative rate of decline in caregivers versus noncaregivers, we fi rst took the difference in the slopes for caregivers versus noncaregivers, which was 1.36 ( − 1.06 vs. +0.30), and then took the ratio of these values. Hence, over 2 years, caregivers declined by a rate that was at least 4.5 times faster than noncaregivers or 1.36 versus 0.30 points (see Figure 2 ) . This is notable when one considers that caregivers began with a mean DST score that was one third of a standard deviation below noncaregivers.
Mediation Results
Tests of Mediation. -Because DST decline was related to caregiver status, we tested for mediation of this relationship by T1 depression (H2). When T1 depression was included in the model, it predicted DST decline, g 12 = − 0.19, p = .007, and caregiver status became nonsignifi cant, decreasing from g 11 = 0.64 to g 11 = 0.34, p = .28 (Model 2a; Table 2 ). We then tested whether T2 depression was a mediator. Similar to T1 depression, it was signifi cant (Model 2b). The fact that (a) caregiver status was signifi cantly associated with decline before depression at T1 or T2 was in the model, (b) caregiver status became nonsignifi cant when depression scores were in the model, and (c) depression scores signifi cantly predicted DST decline in the presence of caregiver status and covariates suggests that depression may mediate the relationship between caregiver status and DST decline. The result for T1 depression could be interpreted using its standard deviation (3.0). Individuals who were 1 SD above the depression mean had a 1.08 point (i.e., − 0.18 ´ 2 ´ 3.0 = − 1.08) faster decline each year or 2.16 points by T3 compared with individuals 1 SD below the mean. Depression was also a mediator because it was related to DST decline -21.5% of caregivers and only 7% of noncaregivers were 1 SD (3.00) above the grand mean (1.79) for T1 depression (i.e., scores of 5 or greater). The log-likelihood deviance statistic showed decreased values for Models 2a and 2b, compared with Models 0 and 1, indicating better fi t. Because sleep problems are associated with depression and are included as a symptom of depression in most measures, we also assessed whether they mediated the relationship between caregiver status and DST decline. Unlike depression, sleep problems at T1 or T2 were not a mediator; however, when they were included in the same equation as depression, they did decrease the ability of depression to mediate the relationship of caregiver status with DST decline.
Discussion
We observed that at study entry caregivers had lower mean DST scores than demographically similar noncaregivers. Over the next 2 years, caregivers still showed further DST decline relative to noncaregivers, who did not decline. Because caregivers and noncaregivers were similar on variables known to be associated with cognition or these variables were controlled (e.g., demographics, stroke, obesity), caregiver status may have infl uenced this decline. In accordance with our selection criteria, caregivers and noncaregivers differed on both the mental or functional impairment of their spouses and the hours of care they provided for their spouses. It is also possible that with the cognitive decline and communication defi cits of the care recipient and with increasing social isolation, the caregiver ' s environment becomes less intellectually stimulating, contributing to and exacerbating further decline. These factors as well as the demands placed on caregivers and the loss of their spouses may contribute to depression, which in turn may mediate the relationship between caregiver status and DST decline.
Indeed, higher depressed mood in caregivers at T1 and T2 mediated the difference in DST decline between the two groups. As in other studies, caregivers reported more depression than noncaregivers -but this was primarily mild depression ( Pinquart & Sorensen, 2003 ) . This result is consistent with reviews showing that mild depression is more common in community sampled caregivers than is clinical depression, especially when caregivers were not actively seeking an intervention, as in the current study ( Neundorfer, 1991 ; Wright, Clipp, & George, 1993 ) . In fact, even at the levels of caregiver depression observed here, depression was variable enough to show relationships with processing speed decline in the absence of clinical depression. This is important because depressed mood is much more prevalent among caregivers than is clinical depression. Also, this decline was probably not just a function of fatigue because although caregivers also reported greater sleep problems than noncaregivers, these did not mediate the relationship between caregiver status and DST decline.
Caregiver cognitive decline has important implications. Cognitive decline may interfere with a caregiver ' s ability to provide care and may create an unsafe environment if judgment is impaired ( Willis et al., 1992 ) . If caregivers experience decline, they may be less capable of maintaining a care recipient at home rather than in a nursing home or alternate facility. Monitoring complex medication regimens for oneself and one ' s spouse is diffi cult ( Park, Morrell, Frieske, & Kincaid, 1992 ) , and caregivers typically oversee medication management, ensuring that correct drugs and dosages are taken, skills requiring cognitive ability ( Katzman et al., 1983 ) . Even without frank " clinical " impairment, older persons may experience diffi culty performing complex activities of daily living, and they may have a greater risk for functional dependence as community-dwelling adults ( Cahn-Weiner, Malloy, Boyle, Marran, & Salloway, 2000 ; Carlson et al., 1999 ; Grigsby, Kaye, Baxter, Shetterly, & Hamman, 1998 ) or as caregivers ( Boucher, Renvall, & Jackson, 1996 ) . This research has limitations that if addressed could greatly improve its generalizability. First, we assessed only one cognitive measure. Future research should include measures of memory, concentration, and executive function. However, the DST is strongly related to overall cognitive impairment and is used as a screening measure ( Lezak, 1995 ) . More robust examination of the domains of cognitive function would elucidate its relationship to specifi c caregiving activities, such as fi nancial management, medication management, safety awareness, and household maintenance. Second, we do not know if DST declines in caregivers are temporary or if they could be remedied by decreases in depression. Interventions could speak to this important issue. Third, by the end of this study only 20% of the caregivers scored in the borderline to moderately impaired DST range ( Wechsler, 1997 ) . This may be partially explained by the lack of clinical depression and high level of educational attainment of these caregivers. We would expect the full implications of cognitive decline to unfold over the years of the caregiver ' s trajectory. Fourth, caregivers have shared their lives with persons who have developed AD, including the same risk factors such as diet ( Davis, Murphy, Neuhaus, Gee, & Quiroga, 2000 ) and alcohol consumption ( Demers, Bisson, & Palluy, 1999 ) , and they may be at higher risk for health and cognitive problems independent of caregiving. In fact, the shared environment of a couple may increase the risk of a second spouse having poor health if the fi rst spouse has a disabling condition ( Pinquart & Sorensen, 2003 ; Wilson, 2001 Wilson, , 2002 . A fi nal limitation of this study is that we did not assess factors that elicit chronic stress (e.g., patient problem behaviors) that have been shown to be important to adaptation ( Gaugler et al., 2000 ) . Future studies should specify the degree to which cognitive decline is infl uenced by stressors and precaregiving lifestyle. Both are important. Doubly prospective studies could examine persons before exposure to caregiving and before cognitive problems to assess the temporal importance of risk factors.
Despite these limitations, we believe this study has advantages. Because older adults are at risk for cognitive impairment ( Jorm, Korten, & Henderson, 1987 ; Park, 1996 ) and illness may compromise cognitive function ( Desmond, Tatemichi, Paik, & Stern, 1993 ; Elias et al., 1993 ; Haan, Shemanski, Jagust, Manolio, & Kuller, 1999 ; Strachan, Deary, Ewing, & Frier, 1997 ) , we compared older adult caregivers with older adult noncaregivers. This allowed us to isolate the infl uence of caregiver status and depression on DST scores. Our design avoided the limitations of cross-sectional stress studies that are subject to age cohort differences and survivor effects and examined or controlled for variables known to be related to depression and cognition.
To our knowledge this is the fi rst study to examine caregiver DST decline and its mediators. By assessing predictors of decline at all times, we were able to perform mediation tests that were not only statistical but also temporal. In caregivers, T1 depression and T2 depression predicted DST decline and also mediated the relationship of caregiver status and DST decline. We observed that relationships between caregiver status, depression, and DST decline were not infl uenced by demographic variables, illnesses, or health habits. The relationship between depression and poorer DST performance has implications for other cognitive domains because the infl uence of mild depression on immediate memory is also mediated by attention ( Adams, Stanczak, Leutzinger, Waters, & Brown, 2001 ). Moreover, executive cognitive dysfunction, combined with depression, is associated with poorer overall functioning, controlling for comorbid conditions ( Sanders, Lyness, Eberly, King, & Caine, 2006 ) .
The current results support pathways among caregiver status, depression, and processing speed or attentional decline. They thus have implications not only for laboratory or clinical research but also for interventions and public policy. Future research should examine whether caregiver cognitive decline is related to everyday problem solving and the ability to care for oneself and one ' s care recipient. Because education and income are important to cognitive function and its maintenance, studies should focus on disadvantaged groups. The caregiving career is marked by many important transitional events and experiences, and caregiver responses are heterogeneous. The current fi ndings form a basis for inclusion of cognitive status in caregiving research, with the need for future studies to explicate the complexity of the relationships among caregiver cognition and characteristics of the caregiving situation.
Promising work in the area of cognitive enhancement ( Cassilhas et al., 2007 ; McDougall, 2002; Willis et al., 2006 ) could be an important inclusion in the armament of potential interventions to prevent cognitive decline and support caregivers as they enact their roles over the many years of the AD trajectory. Importantly, Mackenzie and colleagues (2007) observed that some caregiver defi cits in attentional regulation may not be permanent and may be reversed after the caregivers are widowed and are no longer caregivers.
Caregivers make substantial contributions to long-term care ( Arno et al., 1999 ) , and any decrease in their ability to provide support has implications for the burden on the formal health care system at a time when demand is increasing. With advances in chronic disease management and medical technology, coupled with greater constraints on health care reimbursement, the role of family caregivers is becoming more complex and demanding, often including tasks and activities previously managed by paid health care providers ( Schulz & Martire, 2004; Vitaliano, et al., 2007 ) . 
